Genetics of cold-adapted B/Ann Arbor/1/66 influenza virus reassortants: the acidic polymerase (PA) protein gene confers temperature sensitivity and attenuated virulence.
The cold-adapted B/Ann Arbor/1/66 influenza virus (ca B/AA/1/66) expresses temperature-sensitive (ts), cold-adapted (ca) and attenuation phenotypes. Reassortants which inherit one or more genes from ca B/AA/1/66 and all other genes from a virulent, wild-type influenza virus, B/Houston/1732/76, were produced and evaluated in order to identify the gene(s) responsible for the ts, ca and attenuation phenotypes. Only reassortants which inherited the PA gene from ca B/AA/1/66 expressed the ts phenotype in MDCK cells at 39 degrees C. None of the reassortants tested expressed the ca phenotype in embryonated eggs at 25 degrees C. The virulence of several reassortants was evaluated in ferrets. Inheritance of the PA gene from ca B/AA/1/66 was correlated with significant febrile attenuation and the apparent restriction of viral replication in the lower respiratory tract. Isolation of a virulent, non-ts revertant virus inheriting only the PA gene from ca B/AA/1/66 established a direct relationship between expression of the ts phenotype and attenuated virulence. Evidence for the contribution of at least one other gene from ca B/AA/1/66 to attenuation was observed. Thus, based on the methods used to determine reassortant gene compositions, these results indicate that the PA gene is primarily responsible for attenuation of ca B/AA/1/66 and its reassortants.